4jjj ijll CjljjJalill 


(jjljlll 4 JLa ^ j ;l j aj< aIa^ jjkH 


jjSn 
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GUEZOURI Aek - Lycee Mar aval - Oran ljU&I) Ojj' « * J j ^ 


JjSfl f jaJ! 


01 

J (jdJ CjU (Jtfliljl 4_l3 ^aJJ (Jc-lilll 

.***j&U : Cu 2+ (aq) + 2 OH (aq) = Cu(OH) 2 (s) 

y* H + uj^ j cj^. <jV cJc-lij : CH3NH2(aq) + CH3COOH( aq ) - CH3NH3 + ( aq ) + CH3COO ( aq ) 

(jxol ^jjjxall ^11 u uaAi 

( ^ S^J ^ Lk L_i > 33 ) . SjIujS Je.Ua : CH 3 COOH(i) + CH 3 OH ( d = CH 3 COO-CH 3 (i) + H 2 0 ( i) 
Jtlia : (o'> NH 3 j HC1 uV Vjk- o-Jj ^ jj£ J lU^) HCl (g) + NH 3(g ) = NH 4 C1 (s) 

J 4 lku]l J)lx- VC ^ jlc- g)-a f{ 1 Jkijl < W 4_jV gjjull — 

jj jiJI h + (jjjjjj (Jllili! ciiAa. <j'i <_>LJ (jiai (Jc.lij ; CfiHsCOOHd, + H 2 0(i) = C 6 H 5 COO ( aq ) + H30 + ( a q) 

. *L_a]' J\ 

02 

: J bu [H 3 0 + ] = \0~ pH 4^ V^l *£*»!' J pH = -Log [. H 3 0 + ] *d»II cxMi - 1 


pH 

1,3 

3,4 

4,1 

6,8 

1,6 

9,6 

[H 3 0 + ] (mol/L) 

5,0 x 10 2 

4,0 x 10 -4 

7,4 x 10~ 5 

1,6 x 10 “ 7 

2,6 x 10 2 

2,5 x 10“ 10 


. [/7 3 <9 + ] = 107" 4351*11 ij W4 cr^' m-LH' t. <iibj 4 pH J Jbjj [H 3 0 + ] o^blj Lake. - 2 

^2 ^JjVl f^k ilia tilli (j-<a (jqVn 

03c«>^t 

HCl(g) + H 2 0 ( i) -> H 3 0 + (aq) + cr (aq) :^l^-l 

(1) pH = -Log [H 3 0 + ] -2 
[H 3 0 + ] = [HC1] u4 ‘ el-^l 4^ J u#?-jj4m^I jjS^ 7 b»j 
r -, n(H 3 0 + ) oi 

^// 3 0 + J = ^ — — - = — j- = 0,1 mol / L : Jjl^ll ^ j jl jL j£jl 

pH = -Log 0, 1 = 1 : (1) ^Uil gJ 

ckj uai bjLL*^ ^ Ukk JS 1 . pH = -Log[H 3 0 + ] ^ ^ JjL [H 3 0 + ] = 0,1 moLL" 1 j^jHI : ^aiL. 

A^Asl\ V J JjSI Jj dljl£ lij 6JUU4 J (JjAjuJ (J Ua^Jl jm 1 

. till tjJasj HsO + jjS Lya kh pH s -i ^ l ‘ (jU^sVI <l*ij L La j t 10 -2 mol. 17 1 


1 


: Jliill !ja p\ 

Lai t 0,1 TVlol / L Jj-a3l j^j2l U^ dl! 2 kJ t jjl£ jlc- 4_i3 Ull^. t ^jjJjj^all jj]£l <^-jLa (J A 

. 10~ 2 mol / L j& ^ cA^I 

. 2,3 pH -1 jJMI (jJjill uSl . pH = 2 ^ * pH = -Log\_H 3 0 + ~\ *2**h pH jl 

. fjsPj** 3 ^ j* ‘ 10 2 mo/ / L (y* ° jj •‘j^j ja *■ ■ 

« (H 3 0 + ) = [H 3 0 + ] xV s = \0~ pH X v s = 10“ 2 X 1 = 1(T 2 mol Mj ‘ n (HCl) = n (H 3 0 + ) CP l?P o^' Jp -3 

. 10“ 2 mol J qa 1 L j * HCl P- pL J^Lij 

4 OiJA* 2 ' 

HN03(i) + H 2 0 (i) = H30 + ( aq ) + NO3 ( aq ) i — 1 

C = [H 3 0 + ] = 0,1 mol/ L rf(f[i cjjjVI - 2 

. pH = -Log [ H 3 0 + ] = -Log 0, 1= 1 

. e-Lallj (Jjla-all .lloj La-lic. JJ*JJ V n(H 3 0 + ^ tip] ‘ (_Jj2 -_ ua^J l — 3 

jixj ^ jjudl [H 3 0 + ]2 j -^^21 (J 43 ^ ^ ^)l jjuiI <^j-2l Jill [H 3 0 + ]l u^l 

V 2 = 90+ 10= 100 mL * Vi = 10 mL ^ * [H j O + ] 1 V t = [H 3 0 + ] 2 V 2 

r -, r -, rH^l 0 1 

pH = 2 ^ ‘ pH = -Log [H jO + ] . [H 3 0 + ] 2 = l L Jl = TY = 10 mol/ L : 


10 


10 


5 CfcL^t 

H 3 0 + -^)lj2o] ^Jj-all J^lj C ^Jj-21 t ^aL_ J pp ji LaL (jl£ <j] (jAlj — 1 

. ^ jS cP [H 3 0 + ] = C 1 j) 

. <■ «]» ■ ^ CP [H 3 0 + ] < C CP J 

[H 3 0 + ] = 10“ pH = 10“ 3 ’ 9 = 1,26 X 10“ 4 mol/ L : «4^V* J jl=- - 

^al_J ^)2p Jc-USlI 4_La j i ^j-a j^al 4 

[H 3 0 + ] = 10” pH = 10 -3 mol/ L : - 

^al_J Jc-lliSl <Aiall 

. Cl J NH 4 + ^ tjJ) p . NH4 CI ja - 

[nh 4 ci] = [aw 4 + ] = [cr] = c = 10 _ 3 mo/.r 1 ^ c> ^ jjK jki 

_^Lall ^ ^Lall c^Kq*! 6 j3 ^ s.L_<a]| ^-a NH4 + ^ j^Vl (Jc-lij 6 j3 LlA 1 g \c- ^KVi 6 

^a-a^Jl (Jcrlia j& 6,2 ^ xtjqll pH 21 (J 1 Ut) _ 7 4 x>j'q\l LjLaa-a (J jj^^ail pH j\ ^Lall ^-a ^jlj^Lja]| ^2 

NH 4 + (aq) + H 2 0 (aq) = NH 3(aq ) + H 3 0 + (aq ) : - 1 - 11 1- NH 4 + 
. p Julian JJc.pi NH 4 C1 1- [H 3 0 + ] ^ JPj . [H 3 0 + ] = 10“ 6,2 = 6,3 x 10“ 7 mol/ L 
. j»Lii Jc-UjII <i«j c (j^aaJI jj£ jj i_gj Luj <Aia]l oi* . [H 3 0 + ] = 10 pH =10 3 mol/ L ! ^ Jjl^> - 

0 uiAi. i t Qj* ■ la ^ o-jUi c L Q J* 1 ^ i ^ j3 0 un-cL^_ll oLlx^ ^Lj — 2 


2 


06 

HCl(g) + H 2 0(1) = H 3 0 + (aq) + d“(aq) - 1 

H 3 0 + / H 2 0 * HC1 / C r : Uk cP^ 1 
LaA ji ^jLg (J ^ ^3 . c-Loll ^3 IgJ V HCl / Cl Ljjljjil j ^ U-vS a 

. h 2 o/oh~ J h 3 o + /h 2 o 


pH = - Log C = - Log 1CT 3 = 3 -2 

( H 3 0 + , Cl“) + ( Na + , OH”) = (Na + , OT + 2 H 2 0 (5 - 3 

(1) H 3 0 + (a q) + OH-(aq) = 2 H 2 0(1) l j\ 

(2) pH = - Log [H 3 0 + ] (m 

n(OH“) = C b V b = 10' 3 x 50 x 10“ 3 = 0,5 x 10"* mol : OH“ sjL. 

; (J j-all H 3 0 + *^L<i 4 _lg£ ^ u^i 

«(H 3 0 + ) = Ca Ya = 10“ 3 x0,l = 10“ 4 mol 

Asu A )°\ j\| H 3 0 + *^L<i (jil _ OH J (J JA (Jc-lila H 3 0 + J V j-a (jli 6 

rC (H 3 0 + ) = 10“ 4 - 0,5 X 10"* = 0,5 x 10 -4 mol 

r -, n'(H 3 0 + ) 0 5x10"* 4 

[H 3 0 + 1 = — { — — ’- = - = 3,3x10 - 4 mol/L 

L J V a +V h 0,15 

pH = - Log 3,3 x 10"* = 3,5 : (2) ^51*11 ^ 

07 0^1 

C 6 H 5 -COOH ( aq) + H 2 0 ( i) = C 6 H 5 -COO (aq) + H 3 0 + (a q) : J^l - 1 

C jjII [H 3 0 + ] ^ L-Lud^j ^»L_ j t> Jc-lisSI (j! — 2 

. C = 2,0x 10“ 2 mol/LMj‘ [H 3 0 + ] = \0~ pH = 10~ 2 ’ 95 = I,12xl0“ 3 mo//Z ^ 

^\—h i ^jjc. (Jc-lij i o cl y* ^ jjudl j-all 

: - Log C j pH o# LijlLJI - 3 


pH 

2,95 

3,10 

3,25 

3,60 

3,75 

4,25 

4,50 

5,10 

-LogC 

1,70 

1,96 

2,30 

3,00 

3,30 

4,00 

4,30 

5,00 


(Jk [ ^j>4 A ViVntn La ^)jai3 [ (Jljjuall (jjSLa (j) (j-a 

: ‘ pH = - Log [H 3 0 + ] u' ‘ pH > - Log C uj^. ^ <j! ia.5U 

. [H 3 0 + ] < C o* 3 ^ 1 * • ts^jj ^ j ‘ Log [H 3 0 + ] < Log C ‘ - Log [H 3 0 + ] > - Log C 

pH pH = - Log C uWJI-4 


0,5 


0,2 


-LogC 


08 Ojja* 21 


ch 2 cicooh + H 2 0 = CH 2 C1C00" + H 3 O 4 


1 


CH 2 C1C00 H + h 2 o = CH 2 C1C00 + h 3 o + 

CV 

6Jj£ J 

0 

0 

CV-x 

SjjS j 

X 

X 

CV -x f 

6Jj£ J 

Xf 

Xf 

CV-x m 

6Jj£j 

X n, 

X m 


; ^IslI \\ — 2 


x m = 10 2 x20xl0 3 = 2x10 4 mol / L ^ j ‘ CV — x m = 0 uyU <J*1 t> 

(pH = 2,31 ^4) pH = 2,4 

; I t AjI g_j H 3 0 + fijLo <la5> jA ^J&]) 

x f =n(i/ 3 O + ) = [/f 3 O + ]xF = 10" 2 ' 4 x20xl0- 3 = 1 , 9 x\ 0~ 5 mol 

x 7 9x10 5 

jjc. JjaaSI 4_1 qj 6 7 - = — — — — = 0 , 40 ! <JUjaj 

x 2xl0“ 4 

m 

09 

. qa 28 g (So) t> 100 g cs^ — 1 

m 28 

(HI oh>- C$ 4 V1>4I ^128 g/mol) n (HI) — — = - 0, 22 mol 

- y J M 128 

Jfl f 

( 1 ) p = y v ^ ^ (So) o - 100 g 


P 


p = d x p e = 1,26 x 1 = 1,26 g/ cm ‘ aJjSII t p e = 1 g/ cm ‘ d = — 4j4j 

A 

m' 100 

V = — = = 79,4 cm 3 =7,94 xlO" 2 I : ( 1 ) J 

p 1,26 

[///] = ^® = — 0,22 = 2,11 mol / L : [HI] > So-SJ^I jUj2! 

L J V 7,94xl0” 2 

. n (HI) = CV j n 0 (HI) = C 0 V 0 : ^ ‘ n 0 (HI) = n (HI) : l4 ‘ HI uU ^ _ 2 




CF _ 0,05x0,5 

"cT" 2,77 


9x 10” 3 L = 9 mL : * C 0 V 0 = CV 


Q j‘ U 4 500 mL ^ ^ *aj ^jaLall s-Uoil 4J 4 fljjJajj §0 22~ v 41 V = 9 TT)T , t ^ .UU " ^A AjL^)ia]l 

. Si 2 jF 4 1 ^jic. jr jjj jiaLJI c-l — alt fjA 49lmL 
: ‘ CiVi = C 2 V 2 : ^ ‘ «1 (HI) = « 2 (HI) M : S 2 ^ 0 - 3 

0,05x5 


C,=- 


200 


= 1,25x10 wo//L 


HU JaliSlI jUc-l (j£-«j 2* . aLUIj (jjj (Jc-lUll ^Lgill <Uu i.u^l _ 2,9 <_sjHu S 2 2 jU4l pH ! (s- 1 


X max = C 2 V 2 4j4j ‘ Xf = n (H3O ) J UJf> ^ f^ill Jj-i?- Is^J Jc-lajl' ’H±*-a lX&j 

hi + h 2 o = h 3 o + r 

t = 0 c 2 v 2 S^j 0 0 

J&Uil C 2 V 2 - Xf sjUj Xf Xf 


j ^U3Uj i t — 


10 


-pH 


10 


-2,9 


C 2 1 , 25 x 10 " 


= 1 6 (2) ^ 


HA (JKjuJI 1 Ljaj-aa dllji UJ^ ( c. gju^Vill £jUJl J (.** \\ jllg.II dllji ■ *^ 0 ,A ^ 

a ji ^ jl£ UK t HI J] HF c> v " Jj 6 cl1 ^ u! . ( HI ‘ HBr ‘ HC 1 6 HF) 

£a J ^ j 2 l S^jUj (Jc-U (JjalLoiAll f^jA (jl (_^l i 9 is^ 4 -ic- <_£^ll jA aU (_£ jiil , (_£ jSl (jla^aJl (jtK UK I jaK 

# l^a, c Q is X>> JjjUli ^ ^ 4 £.1 a] I 

10 LWJ^' 

CH 3 COOH (aq) + H 2 0 (1) = CH 3 COO- (aq) + H 3 0 + (aq) - 1 


(1) 


T - ■ 


X„ 


^^£ill UjoUI — 2 


((jjjxill (_>oj ^ CH 3 COO j H 3 0 + <j^ jCiil <j£p jC 4 l ujj 4 > 4 ' ujjJaCll «-Uac] c-iaj) 

^2 =U™ =4,1x10 ^Snfmor . /L = 1 + =35xlO" 3 S w 2 mo/' 1 

2 CH 3 COO ’ “ w.n+ 


:Mu^ Jjl— 1» ^ [OH“] ct, = 2, [// 3 0 + ] + 2 2 [CH 3 COO~] + 2. /r [OH~] M 

(2) o’! =[// 3 0 + ](2 1 +/l 2 ) [H 3 0 + ] = [CH 3 COO ] 

CH 3 COOH( aq ) + H 2 0(1) = CH 3 COO ( aq ) + H 3 0 + ( aq ) 

CV s^J 0 0 

CV-Xf aJ'-JJ Xf Xf 

[H 3 0 + ] ^j^ll (2) ^^*1' i> . x max = CV j Xf = n (H 3 0 + ) j! ^iisSI J 


[H,°'~\ = 


-3 


a x _ 4,9x10 
X+I 2 - 39,1 xlO -3 


= 0,125 mol / m i = 1,25x10 4 mol / L 


r = 


x, n(H,0 + ) \HO^V \H,0 + 1 125X10 -4 

-^-- V 3 ; - L 3 J = L 3 J = 1>ZJ =0,125 (l)*£*Jlt> 

c —3 


x„ 


CV 


CV 


10 


( a J pH V] [CH 3 COO ] V) . [CH 3 COO ] o4j [CH 3 COOH] > (i - 3 

^IjAxUI fi^Ull 4 _lK C 2V2 6 6^U ^U-K CjVi t C2V2 = CjVj ! cs^] 

C 2 = [CH 3 COOH] o J <4-11 f 


q^ = irMo = 10 . mo;/i 

2 c 2 100 


[H 3 0 + ] = [CH 3 COO ] uV « g 2 =A 1 [H 3 0 + ] + A 2 [CH 3 C 00 -] = [CH 3 C 00 -](A 1 +A 2 ) (m 
jail (Jjiljj V V»jS 1 I « 1 a (jV t 1,2 mS.ni ' 1 oyl) 1,55 mS. m ' 1 ^ a 2 4 Vuill ; gja-uaj 


[ch 3 coo "] = 


-3 


1,55x10 

-3 


0,038 mol/ m i = 3,8x10 5 mol/L : 


39,1x10 


*2 = 


feo+l 3 8 xl 0 -5 

— J= 1 — — — _ — = 0,38 : f Aim dll (_a. 


C, 


10 “ 


X2 > Ti ‘ 4 ±uu \qj» >>» \ K>-kA^ liAA* Ia1£ - 4 

11 cjjjaSII 


AgCl (s) 

Ag (aq) 

+ Cl (aq) 

- 1 

AgCl (s) = 

Ag + (aq) + 

Cl (aq) 

- 2 

n o 

0 

0 


n {) - x f 

*/ 

*f 



. yr 5 ^ l yj ' Jh^j 2 4 <J = A, + [Hg + J + ^ cr [C7 ] - 3 

: *"> ‘ [Agl = [Cl ] yV . <7 = [Ag*](A^. + A cr ) 

cr 0,19xl0~ 3 




\-3 


0, 0 1 3 mo/ / m =1,3x10 mol / L 


(V + V) (6,2 + 7,6) x 10“ 

[Hg + ] = [cr] = 1, 3 X 1 0“ 5 mo/ / L 

Jjjssll K 2 S . ^ = [ylg + ]x[cr] = (l,3xlO" 5 ) 2 =l,7xlO“ 10 : Jj-ail li*l ojljSlt oiS 

, y~\ Q \ | 

12 CfcL^l 

NH 3 (aq) + H 2 0(l) = NH 4 + ( aq ) + OH“( aq ) - 1 

Ci (JjjCjjVI OH jjuj l_ii£ (Jc-lijj V ^Luiull ^jLc- — 2 

1 0 -14 1 o -14 

. f U JfcU2H ^ItslUj . [OH“] < Ci ‘ [OH~]= =^ ITTr = l,26xlO~ 3 mol/L 


Xj ^SjII 4_jjudj 4-xua c j\ jjc. <jjUj Jl 

; ^ *1 3 

NH 3 (aq) + H 2 0(l) = NH4 + (aq) + OH ( aq ) 

CiVi 0 0 

CiVi -Xf °Au Xf Xf 


_ x f _ n(OH~ ) _ [OH~ ]xV x _ [< OH~ ] _ l,26xl0“ 3 _ 

r ‘ “ “ cy c x o,i 


26x10 


-2 


t r 

max max 


fU JJC. (Jc-I lill u^!‘ ^ <1 

(JjSM (J yjys o^^lj y£^]l \ x (_ji i C]V] = C 2 V 2 y) 6 .lOaMt ^au jjanj V NH 3 '^-22 — 3 


6 


C 2 V 2 _ 2,5 xlO -2 xlOO 

'i 


25 mL 


C, 0,1 

o* 75 mL *• <_s') jLial l frUJU ^->-4 1 <_L£j ^ t 100 mL Vi = 25 mL '<>•» aLjUI 

. C2 = 2,5 x 10~ 2 mol/ L 100 mL S2 JjL^> c^L. <iBL t ( *U»]I 


*2 = 


NH 3 (aq) + 

H 2 0 ( i) 

= NH 4 + (aq) 

+ OH (aq) - 4 

c 2 v 2 

SjLjj 

0 

0 

C 2 V 2 -Xf 


Xf 

Xf 

x f n ( OH ~ ) 

[or]xr [0//-] 

Ajjudill 

x ~~ C 2 V 

max 2 

C 2 V 

c 2 


^2 = 


6,31x10 


-4 


2,5x10 


1 0 -14 1 0~ 14 

= 2,52xl0~ 2 [O//"] = 7Tr ^ r = 7T7T7 ^ = 6,31xl0“ 4 wo//Z 


tkii 


10 ~ pH io -10 - 8 

^)KI Ijloa (. aixjJall (jK UK Ail ^^oKjjudj 4_La j c 

r i < r 2 

13 ctL^l 

CH 3 COOH (aq ) + H 2 0(1) = CH 3 COO (aq) + H 3 0 + ( a q) ! ^ *H*- - 1 

: jajiill (i — 2 


CH 3 COOH( aq ) + H 2 0(1) - CH 3 COO ( aq ) + H 3 0 + ( aq ) 

cv 

»4_; 

J 

0 

0 

CV-x 

j 

X 

X 

CV -x f 

j 

Xf 

Xf 

CV-x m 

m 

S^U j 

X m 

X ,n 


: M Jjk-li j [OH ] JL*bj . cr = A H/r [, H 3 0 + ] + \, H}C0(r [CH 3 COO~] + A qh _ [OH~] M 

^ = [^o*] ( V + x ) : ^ . [H 3 0 + ] = [CHjCOO-] 


: Si 


[h,0'] = 


4,7x10 


-2 


A ^+2 _ 39,lxl0~ 

H . O 1 CH-.COO ’ 


= 1,2 mo// m 3 


[^ 3 0 + ] l,2xlQ~ 3 r 




0,1 


,2x10 2 : Llluj 


; S 2 


[wh 


-2 


<j 2 1,55x10 

A —+Z ~ 39,lxl0~ 3 

w , o ' CH-,COO ’ 


= 0,39 mol / m 3 


r 2 = 


[/7 3 0 + ] _ 0,39x10 3 


C, 


= 3, 9 x 1 0 2 : Llluj 


7 


0,01 


; S3 


[#,«*]= 


-3 


c r 3 _ 4,6x10 

\ 0+ + ^coo- =39 ’ 1 x 10 " 


= 0,12 mol / m 3 


^3 = 


[ H 3° + ] _0,12x10" 3 


c, 


0,001 


■ = 0, 12 : gr^' 


gJc-lijj <■ aj* ■■ «all ^Ic. gc-Ljj .jjjLaall (jY t 4 u ,■,] 2 I 2 jj ^1^41 Jja£^o]| j^on ~il 1 aK 


14 cfcL^I 


(1) CH 2 ClCOOH( aq) + H 2 0 ( i) = CH 2 C1C00 (aq) + H 3 0 + (aq ) : u4^' tsli*- - 1 

(2) CHCl 2 COOH (aq) + H 2 0 ( i) = CHCl 2 COO- (aq) + H 3 0 + (aq) 

. ( ai = 0,167 mS m _1 ch4) cti = 0,121 S irf 1 : 

: CH 2 C1C00H - 2 

: M oA [OH] JU.U, . a, = l Hfi . [//,0*] + X CHiCICOO _ [CHfilCOO--] + V [O/r] 


<T, = [tf,0*](^ + VaL) '■ ‘ [CHzCICOCT] = [H,0*] 


[// 3 o*] = 



0,121 

V + 4 

39,22xl0“ 3 

:h 2 cicoo~ 


: CHCl 2 COOH Af-IL 


: M OA [OH] J-k, . cr 2 = A Xi0 , [//,0*] + l CHatCOO _ [CHCI 2 COO ] + 2 0 „_ [O/r] 


G \ 


[i/,0*] = 


: [tf=°*](V + *W«r) : ^ ‘ [CHC1 2 C001 = [H,0*] 

— — =8,5 mol/m* = 8,5xl0" 3 mo//i 

38,83 xl0“ 3 


^H } 0 + + ^ CH0 2 COO~ 


[H 3 0 + 1 3 lxlO -3 

t, = M§ — J = — — = 0, 3 1 : CH 2 C1C00H c>U2 ^ - 3 

1 [CH 2 ClCOOH] 10“ 2 


^2 = 


[H,0 + 1 8 5xl0” 3 

^ ^ = — — = 0, 85 : CHCl 2 COOH i>La ^ 

[CHCUCOOH] 10" 2 

[H 3 0 + ] X \CH 2 CICOO ^ j 


K x = 


K 2 = 


[CH 2 ClCOOH] f 

[H 3 0 + ] f x [CHCl 2 COO ] f 
[CHCl 2 COOH] f 


: (l)Je.U3ll-4 


: (2)J fc usll 




j£j CJ jL* ^sbLVl Ujl— « [CHCl 2 COOH] ji [CH 2 C1C00H] </i * JM' u u'j^' * 

• cs^Wj ‘ [H 3 0 + ] 


-3 


_ 

[i/ 3 o*] 

I 2 

1/ 

1 

CM 

m 

1 

O 

X 

1 

1 

c 

-1 

W] 

10” 2 -8,5xl0” 3 

1/ 


[H 3 0 + ] (3,1 xlO” 3 ) 2 

K x r =-\ — 5- = 1,4x10' 

1 C-[H 3 0 + ] 10“ 2 -3,lxlO~ 3 


= 4,8x10“ 


\ xl$ a ^jjar*n V jiill dlAj c (Jc-lij (JaJ — 5 

jA j!i]| l‘* nlM ^)j£l s-Lall <Sc.lij (jjaljJ (j|-3 t C! ^ ^ jj£ Jjll xia (jdl j\^x> IjI 

.( K = K a WlfL QJ* jJa 0 uaA2>. (Jc-lili <IL^ 4-iuul <Lu3 ^£1 <! <jj£j 

15 

CH 3 COOH (1) + H 2 0(1) = CH3COO (aq) + H 3 0 + (aq ) : *H~M - 1 

J^Da-a ^i^Vl I.AAj 6 (j^)l dlAj A tuVi ^A ^JLa. Sic> (Jc-lilll ^)jui£ (jV t ^ui£ L_u£l | J|>J! ^j^£j (ji p^Vt p<a 

^pllLVI 1 jf . 5 I 

r//,0 + lxrC//,COO-l 0x0 

o . = — l A = WW _ 0 ■ JAXX\ jcLisli ^ 

[CH.COOH] C 

: ^ [om . a = l Hi0 , \H,0*\ + Z CHimo . [CH,COO'l + Z OH _ [O/r], - 2 

= V [W], + 'W*,- [cff.car], 

— 3 


CH 3 COOH (aq) + H 2 0 ( i) = CH 3 COO- (aq)) + H 3 0 + (aq) 

WO 

cv 

6^l_J j 

0 

0 


H 

1 

> 

u 

SjLj j 

X 

X 

<ui^ii yyi 

cvw 

D^U j 

%eq 

%eq 


(1) <y = [// 3 ^ + ] / (\ 0+ + ^ coo -) ‘ [CH 3 COO ] = [H 3 0 + ] ji^ : a - 4 

; ^JUK <J 6jL_^C. i X=H + = Tl _ UJ^ J4±Lui3 (Jj^ pa 


cr= T'(W + W<»-) 


V 

^ jjudl pl£pill L-LaiaJ ^ J ^ pa 


[H,o*] =[CH,COO-] = 


<T 


1,6x10“ 




(34,9 + 4, 1)x10 


-3 


= 0,41 mo// m 3 = 0,41x10 3 mo// L 


// 5 o + cih,ccxr 

[CH 3 COOH] f = C - [H 3 0 + ] f = 10“ 2 - 4 x 10 -4 = 9,6 x 10“ 3 mol/L u_& ^ ^ - 5 


K 


_ l H i° + ] f x[CH 3 COO~] f _ (4,1 xlO" 4 ) 2 _ 

_ W777///o77i _ n ^ , 1 n-3 _ ^ 


[C//3COO//] 


9,6x10 


75x10 uJj4I 


9 
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NH 3 (aq) + H 2 0(1) = NH 4 + ( aq ) + OH“( a q) - 1 

; i - 2 

AlSal -N J jAaJl jill <J3U1I ^aJ3 

. 100,4 p S.m 1 a = 10,9 mS.m 1 Aj&jill ajJsU qjSj C = 10 2 mol/ L ^ j-42oll 

V 4ilal^ JjAaJl A \\ \*SL*1 

G = K O’ ! 4 3 ^ ^ (Gr) l) ^ 4_iMj ^ixi l-l^j 

Ia jj£Ijj j ^ ^jl jJoll AjcniaJ (j^Luj <^1 ‘ 4.1C. jill 4_JaU3l Lol . dulj jA K. c>% 

(Jj 6^)1^)^. 3 ^ 

Ajp> jI3) AjlflUl! Sa^Ij 4-ajS VJ 4J V 4,n*.a Sjl 4-^jJ 3 ^*-* * 3* A V A 3 I 1 jA liA 3 * j jj^aLJI 

; ^A-uaSli Au JjAiJl 


C (mol/L) 

1,0 x 10 2 

5,0 x 10 3 

1,0 x 10 3 

a (mS.m *) 

10,9 

7,71 

3,44 


<pH -S»j^ Jail (jjjLaibl! tilU A ; <9J^)iallj Ajc. jill 4.J3U3I ^J3 l no ' jjj^ 

pKa ‘ *■ aj» - >»0 <_>4-^bU y3>*ll C i -y a ‘ ‘ pH = -^-(14 + pK A + Log C ) (^ Ulk* <_>«2 kaiill) 

. ( 25°C i*. j^' <> pK A = 9,2 J NH 4 + / NH 3 Ullk ^ /^Lj aJLSL H^Uil <^Si\ ^ 

; J jla-xJI 3 a .ijni^ jjAi^J! jj! jjuoI 3 ^ 3 *^ ^mVuh i ^xi i pfj = 10,6 


[OH-p 


10 


-14 


10 


,-14 


= 4,0x10 - 4 mol/L 


1 0- pH 10" 10 ’ 6 

cr = [OH~] U oir + H ) = 4 X 1 0~ 4 X 1 0 3 (20 + 7, 3 5) x 1 0“ 3 = 1 0, 9 x 1 0“ 3 S : M c5>i ^ c> 
NH 4 + / NH3 pKa LS^ Aij^lall 3 UAj . <JC. jl ll A)\'°\\ \W ^ \u**\ 


NH 3 ( a q) + 

H 2 0(i) 

= NH 4 + (aq) 

+ OH (aq) 

cv 

oAjj 

0 

0 

CV-Xf 

^ 9j 

Xf 

Xf 

[M7 4 + ] Mj* 

x f = n\ 

[oh-) u'e^ 

jdj 3 d 


; 3 <jc. jill 4 J 3 UI! ojUc. L_u^j t NH 4 + j OH l? 3^ c> 

0 = ^ ro/rl + rAW 4 + l =|"o/rlfA + ) 

o// _ L J/ a^/ 4 + L 4 J / L J\ oi/ _ m/ 4 + / 


[oh-] =[m/ 4 + ] 


10,9 Xl0" 3 


7 V + V 27 ’ 35x10 


: JjSll J^k-4! 

0, 4 mol / m 3 = 4, 0 x 1 0” 4 mo/ / Z 


[H 3 0 + ] x [OH ] = 10 14 ^Ull ^ jLill i> <lu*^ H 3 0 + Sj. jUi 13 jkj2l Ui 


10 


10 


-14 


. aM m#- ^ j ‘ \H^ = — — - = 2, 5 x 1 0 ~ n mol/L 

L 3 J 4x 10 -4 

; JjWaII 


[oh-]=[nh;] 


-3 


7,71x10 

-3 


0, 28 mol / m i = 2, 8x10 4 mol / L 


f v + v* 27 - 35xl ° 


[//,o*] = 


10 


-14 


3,6xlO“ u mo//Z 


2,8x10 


-4 


; tMl Ml Jjl-XA.ll 


[Off-] =[ffff/] = 


<7, 


3 


7 V + V 27 ’ 35x10 


3,44x10 =0 ,i25mo//m ! = l ,25x10'“ mol / L 


[^°1= T 


10 


-14 


~z = 8,0x10” mo// L 
.25x10 4 

; ^ ^5311 Ajjudill 




[Off-] 


7 Uj4 


c 


4X10 -4 

. r, = =0,04 : JjVl J ijk-ll 


^2 =■ 


10" 

2,8x10" 


5x10 


-3 


= 0,056 


Xm 1 (jlS L 4 £ ‘ Lua c j-all JjSjjJLi x Vq'iU 4 .M , ill 4 n n ill JjIxjj ^xj . T = 


1,25x10 


-4 


10 " 


= 0,125 : cuai 


/4 i\ l 4 uni 


17 0*^ 

2 (Ag + , N0 3 ") + Cu = (Cu 2+ , 2 N0 3 ") + 2 Ag : *iaU- 

(AJUi j4i is jUi N0 3 “ ) 2 Ag + + Cu = Cu 2+ + 2 Ag : 1 ji 

[Cw 2+ ] 


a 


[^*i 




Z7i 6 35 

«(Cm) = — = = 0,1 mol u^l sjL- - 2 

V 7 M 63,5 

2 Ag + + Cu = Cu 2+ + 2 Ag 
CV « 0 0 0 


CV - 2 Xcq «0 - X, 


eq 


X { 


eq 


Xa 


11 


oj\ j2ll - 3 


( 1 ) K = Q rf = 


L c « 2t l 


[Cm 2 *] = -jS- : • n (Cu 2+ ) = H 431 ■> Mj 

CV - 2 x 

[Ag + ] = ^ ‘ n(Ag + ) = CV - 2 x eq J 


( 2 ) 


F 


'CV - 2 x.\ 


x V 

eq ; (1JAS3UH 


eq 

V J 


(CV - 2 x 3 ) 


c (2) aJ^IxaII Xe q = 1,0 x 10 3 - 4,8 x 10 11 mol o^j*^ ^ - 4 


** ^ 


( 1 (T 3 - 4 , 8 xlO _ 11 )xO , 02 _ 2 xl 0” 5 - 9 , 6 xl 0" 13 


K = 

(CV-2x. q y [0,1 x 0,02- 2(1 0” 3 -4,8xl0” 11 )] / (9,6xl0" n ) z 

,i:*2,2xl0 15 2x 10~ 5 C^l f U 9,6x 10~ 13 1^1 lW 

: JUIUj t (K SjU. <414 jlisl) n (Ag + ) = CV - 2 x 6q = 9,6 x 10 11 mol uA ^ - 5 

[Ag + ]= CF ~ 2x ^ = 9,6x10 = 4,8xl0~ 9 mol/L 

1 J V 0,02 

| lilli i Vjl 41 (Jc-Uiall AlAaj (_Laj X max ‘ . u "^ ' 1 ^^1 

x = 0,1 mol ‘ «o--^ = 0 

x = ^-= 0,lx0, °2 =l,0xl0~ 3 mo/ CV-2 jc = 0 


*^max = 10 ^ mol c (Jc-lillAll jjui c jjuoI j-all X S^)J» k^i\\ A xnq\l 


1 atj Jc-liSlI jUjc-I t = 


_ -y _ 


10” 3 - 4 , 8 x 10 


-11 


10 


-3 


: 1 ^ Jc-liill ^jLgill Aa jaij 


18 cfcL^I 


(2 Na + , S0 3 2_ )( aq ) + CH 3 COOH (aq) = CH 3 COO (aq) + (Na + , HS0 3 -) (aq) : -1 


S0 3 2 - (aq) + CH 3 COOH (aq) = CH 3 COO _ (aq ) + HS0 3 


l^)i ■ 1 jl 

-2 


SO 3 2 (aq) + CH 3 COOH(aq) - HSO 3 ( aq ) + CH 3 COO ( aq ) 

C 1 V 1 

C 2 V 2 

0 

0 

C 1 V 1 -JC 

C 2 V 2 -JC 

X 

X 

C 1 V 1 —Xf 

C 2 V 2 ~Xf 

x f 

x f 


12 


_ [CH : COO ][HSO;] _ 0x0 
“ [SO;-][CH : COOH] - C, x C 2 


(i) a 


r >f 


[CH,COQT] f [HSOj] f x 2 , 

[SO, 2- ] [CH 3 COOH] f {C X V X - JC 7 ) X (C 2 C 2 - x ; ) 


-4 


X, 

(Jjaij J (Jjaij) (jbjLuiLa (jjJc-lilLaU lijJ LljUiast^Jl 6 2" = — — 4-iuiill UjJ 

x ,-ft 

max 

: ( 1 ) *£*-!» J ‘ x max = Ci Vi = C 2 V 2 u^! 

/ V 


Q r .r = 


v 


/ 


V 


("'"max X f 1 S "^max Xj- 


V 


y x N \ 

A mai | 

v x / yy 


y V 

l 


--1 

vr y 


e, 7 = 


a -4 


(2) K = 


(i-4 


^ J ‘ Q r f = K u' - 5 


r = ~^= = — 4^ 1 = Q ; 94 g22Loij t = : <-x&j (2 ) jx?j 

1 + VZ 1 + V 251 1 -r 

19 

HC 0 3 _ ( a q) + NH 3(aq) = NH 4 + (aq) + C 0 3 2 "(aq) : - 1 

i (j — 2 


HCO3 (aq) + NH 3 ( g ) - NH 4 + (aq) + C 0 3 2 ( aq ) 

C1V1 

C 2 V 2 

0 

0 

C1V1-X 

C2V2-X 

X 

X 

C1V1 -Xf 

C 2 V 2 — Xf 

Xf 

x f 

C 1 V l ~x m 

C 2 V 2 — x m 

x,„ 

x m 


_ [nh;][co 3 2 ~] _ 3 

^ [//CO,][M/ 3 ] 

_ [MV][CQ 3 2 -] _ 0x0 _ 0 
^ ri [HCO~][NH 3 ] C, x C 2 


(1) Q r ,=K = 


(€,¥, -x f )(C 2 V 2 -x f ) 


-4 


13 


^2 .^xill (Jc>\ Vi 2 1 i^kj x max <j s A ^ c,S ^\ ^ 2 i 2 l ^£3 J 6 T = 


_ */ 


Uul 


max 


X 


= C 1 V 1 = 0,15 X 0,03 = 4,5 x 10“ 3 mol * C 1 V 1 -x = 0 
x = C 2 V 2 = 0,1 x 0,02 = 2 x 10 3 mol * C 2 V 2 - jc = 0 

X max = C 2 V 2 4 ^pLud2l (JjA a ,^2l (Jc-lilall (jl ^llLudj 

C 1 V 1 = 2,25 x max ^ ‘ C 1 Y 1 = 2,25 C 2 V 2 M c5>> ^ 0- 


Qrj = 


x; 


V 


(2,25x — xA(x — X/-) 

v ’ max / y v max / J X fX f 


2,25x n 


— 1 


l max | 

V x f 


( 1 ) ^2 c>a J *-3 


a 


r,f 


'2i25_lj|I_lj (2,25 - r)(l - r) 

. x Q r / = 


(J^j - 5 

(2,25 — r)(l — r) 

x 2 = Q r>f ( 2,25 - 3,25 x + x 2 ) 

Qr,f=K = 7,9 X 10“ 2 Mj ‘ (Q r ,f — 1) x 2 - 3,25 Q r , f x + 2,25 Q r , f = 0 

),59 6 xi = 0,32 I <1^131.41 

. 32% ^^a ^1*21 ^»22l Ajjaij 

20 

Fe 2 + (aq) + Ag + (aq) = Fe 3+ (aq) + Ag (s) : Jetisll aIjU- - \ 


) X2 0, 


( 1 ) 


Qr = 


[Fe 3+ ] 


-2 


[^W] 

4_jJa21 JJUJ JJUJ (Jc-lij J 4 ^)JudLi2l (Jc-lililU 'N K = 3,2 (j4^>d3l C5^ LS ^ (j j2l dull 


Q r = 


10 


i -2 


- = 100 : JjSfl aJUJI 


10“ 2 xlO" 

5 x 1 0^ 3 

o = = 05 ■ 5-ul41l aIUII 

^ lO-'xlO^ 1 ’ ‘ ' 

j-di V J i j2l q\ dU*^ 4 l^a 4 Q r = 3,2 (jj2t ^21 j j3 - 3 

11a (J^.1 t Q r (j-aaUlj ^-£3 j-di <ji *>. i>j Q r = K <^5^2 6 Aj j! jILg jjc. (jij 4 Q r > j ; J 4JL^J| 

I I^A ^ lx ^ _ ^,UL2I 4 J£Aj 2I ^ lajoull (j ro q n Jj l_l^j 

jLjulJl <LaaJl JA 13 

(>5 £A3 c i jl j!L<4 jjc. (jil 4 Q r < K ! 2 ^33-^31 

^UlUj t Ag + j Fe 2+ A no'qnj pg^ + 2 ^x) c Q j o i j! 4 _l^j 11a lx . a m *ia\\ Ai!^lx3l Jajaull ^1^2^ 

<LaaJI jxlU 

\ ^a 1^3 j 2! dull c2 32 c ^jujLia3I ^ic. (Jc«lil3l jA l_i31x 3I (Jc«lil3l (JjVl (J^di3! — 4 


6 Fe 3+ l>^ Ag + j Fe 2+ 2 (x) ^^2^ jl c _±2 

-iso ^jia^)i3l 11 a (J^.1 4 Q r jj ^£3 ^A±i ^jl rsj Q r = ^ n^j 


14 


F e ( aq ) 

10 2 

10 2 + x 


K' = — = — = 0,31 
K 3,2 

K = 3,2 ^ Jelitfl jA JUlt Jc-Uilt (2 *UaJI) ^1311 J>d! 

: ^JVI AJLsJ! - 5 

+ Ag (aq) = Fe (aq) + Ag( s ) 


10 2 10 2 10 1 


10 + X 


10“ 2 -x 


10 _1 -x 


10 -X 

K — — = 3, 2 ! 6 ujl jSJI dijVSJ bjLaui Jc-Usll jjo£ ^jjSj <j jl jiill 


(10“ 2 + x) 


3,2 x 2 + 1,06 x- 9,7 x 10 3 = 0 


10 _2 -x = 3,2 (10~ 2 + x) 2 


(i_2Llu 4-iV Ja) X2 = — 0,34 J Xl = 8,75 X 10 3 ! '-* A ■*?“* j.21 qa ejlA (_i»J 

Xf = 8,75 x 10 3 mol j* 

; Jajoa jll L_u£jlil! 


T7 2 + 

Fe 

Ag + 

Fe 3+ 

Ag 

10 2 + 8,75 X 10 3 = 
1,87 xlO -2 mol 

10 2 + 8,75 x 10 3 = 
1,87 xlO -2 mol 

10 2 - 8,75 x 10 3 = 
1,25 xlO -3 mol 

10 1 - 8,75 x 10 3 = 
9,1 xlO -2 mol 


Fe (aq) + Ag (aq) 


10 1 

10 _1 - x 


10 1 

10 _1 -x 


Fe 3+ ( aq) + Ag(s) 


,-3 


5 xlO 

5 xlO 3 + x 




10 1 

10 _1 + x 


K = 


5x10 + x 


= 3, 2 ! 6 ujt jSil eiulSI bjLaui jjo£ (jjl jiill ^jc- 


(IO-'-x) 

3,2x 2 - 1,64 x + 0,027 = 0 J 5 x 10 2 + x = 3,2 (10 1 -x) 2 
(10 _1 cA _>£' >*) X 2 = 0,49 j Xi = 1,71 x 10 -2 ! '-* A ShIjII ^ j-d' ij* o^a Jsu 

Xf = 8,75 x 10 3 mol j* 

; U,., jU 'XI i_jj£jd! 


Fe 2+ 

Ag + 

Fe 3+ 

Ag 

10 1 - 1,71 x 10 2 = 
8,3 xlO 2 mol 

10 1 - 1,71 x 10 2 = 
8,3 xlO 2 mol 

5 x 10 3 + 1,71 x 10 2 = 
2,21 x 1 0 2 mol 

10 1 + 1,71 x 10 2 = 
11,7 x 1 0 2 mol 


15 
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CH 3 COOH (aq) + H 2 0 (1) = CH 3 COO“ (aq) + H 3 0 + (aq) : - 1 

\ (J - 2 


CH 3 COOH (aq) + H 2 0 ( i) = CH 3 COO (aq) + H 3 0 + (aq) 

C 0 Y 0 

fijlj j 

0 

0 

CoYo-x 

SjLj j 

X 

X 

CoV 0 - Xf 

ojU j 

x f 

x f 

CqVo — x m 

fijlj j 

X ,n 

X m 


•^max = CoVo ‘ Xf = H (H 3 0' ) Jj^ i> 

[H 3 O + ] = [CH,COO ] = C 0 xt < r = -^- = ” (,( ^° +) = F ° = .v^n ay, i e ~," a 


Ynax QK) C 0 F 0 C 0 


[( CH 3 COOH ] = C 0 - [tf 3 0 + ] = C 0 - C 0 X r = C 0 (1 - r) - 3 


(i) c ° 2><r2 =C n — 

C 0 (l-r) °l-r 


‘ 


. 4 

[C//3C00//] 


Co (mol/L) 

1,0 X 10 2 

5,0 x 10 3 

1,0 x 10 3 

5,0 x 10^ 

x x 10 2 

4,0 

5,6 

12,5 

16,0 

X = —(L/mol) 

Q) 

100 

200 

1000 

2000 

7 = ^ 

1 — T 

16,7 x 10“ 4 

33,2 x 10 -4 

1,78 x 10“ 2 

3,04 x 10“ 2 


: f uaj (S . 5 


a = K, t Y = a X t 


1-7 C n 
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| Ka dulj C t )\ »a (J^j (j-d 

(Y 2 = 33,2 X 10^ * X 2 = 200 L/mol) j (Yi = 16,7 x 10^ * Xi = 100 L/mol) 

16,5 xlO -4 


k a =- 


100 


= 1,65x10 5 


22 c«J^' 
- 1 


So 

Co = 0,2 mol/ L 

V 0 = 500 mL 

S Jj \^*\\ 

C = 2 x 10 3 mol/ L 

V= 1 L 


50 mL ‘ 20 mL ‘ 10 mL ‘ 5 mL : CijLc- (-L-=>L> jjSjj JjaaVl <> 

CV = CoVo’ ‘ <■ jj*jj V n () (C 2 H 5 COOH) bbc. 

S-Loll 4_1 L kjjJaj j J (j-o j& V’ 0 c :> n«\ 

F 0 ' = — = 2xl ° 3><1 =10 mL C 0 =Zk = M = o,2 mol / L M 

C 0 0,2 ' V 0 0,5 

. JjSjjjjj : Jjij V t Lujjsj VjSjjjjj £jjSI ; Jjii ; 43a*!!* 

tLallj (Ja£j ^aJ 1 L 43 » .>.>i J* ^ A x • «aj^ (J ^I^aII (jA \^q ’ JO mL <^5^ 4 J^al x>" <Jajuj| ^.U ; 

S Jjk*it ^Ic' tillAj (Jj> t 

-2 

; (Jj^ 


C 2 H 5 COOH (aq) + H 2 0 ( i) = C 2 H 5 COO“ (aq) + H 3 0 + (aq) 

2 x 10 3 

6^U j 

0 

0 

2 x 10 “ 3 -jc 

odU j 

X 

X 

2 X 10 3 -Xe q 

odU j 

%eq 

%eq 


■ (, *1 


[OH-]^. ^ = V[^°1/ + V^r[ C ^ COO ']/ + V[°"'] / - 3 

^ [H,0 + ] f =[C 2 H 5 C00-] f d Wj * ^ = V[^°1 / + \» iC «,-[C^ ! COO-] / 

(1) a = [// J 0*] / (A„ 3O . + A CACOO _) 




[// 3 0 + l = — cs^Wj ‘ n (H 3 O ) =Xe q 4}-^ f^jll Jj^ t> 
j y 


(!) ^ = y-(V + V^xr) : 


17 


(a = 6,2 x 10“ 5 S.irf 1 o4) a = 6,2 x 10“ 3 S.nT 1 : 5*^ - 4 

; <jc. jill 4_iMj]| (JjjLjS (I 

(J j jL-a j)\ . Utl<c> c ‘^Lij ^ 4_iialill ^jjjULd ^g.Ax.uj ^ '. 4Ajjia]| - 

4_lik cl)^ <J ^a £^^11 A jM 'ill 4_xu3 j)\ g ^11 ^juiLui C. I^)£j t AlliisU (JjAj3 (J j\^ha\I ^l-l^u^ll ^AJU La] 

^\-v aU A jLl <\ i ^*1V1 , jjj A \ t dulj (^LajCLuAj^j 

4^1La]| a2a£ (jii LjIiLa UjIjj^£ I jj jj JajjJaj , (G) <J 4_JaL jjjLI] <jMi]l (JjjLj3 aA± J^xjjoij ; Aajull AJLjlaJl - 

( l&** ^iJSU (JjjLS c) jI^-aII LLIjj^£ !>LWi i jn j j-gLuaa]I jLiill jjj-a u^ i IjaLlu* Ijj jj J-Axludj V) U e ff 

jl ^alx]| £A C 4_iC- jj]| A-llsLll]] ^cllLudj (J — 4i£/lx]| j-Aj 6 G = — -^— A-iialill L-bud^C ^aJ 6 JJJ^aVl (JjjLLa ^ic. 4 j\jj]| dCjuI 1 jij 

K U eff 

jL^Jl ^gic. A\y i.aA A. 1aj3 j dulj jA K 

C ^j^L-A (Jslil S-LjgJll] <li3 I^jLLa ^jud jj] jdJ (Jj1^a]| £ UJ"^ C5^ b^±AA (Jj]L^A (J^ijCLudj jl L_±^J ^L_J 

<jjlj]| ji JjVl <3Jjia]| JJUJ i G = AS5LJI (J-nlaJ Ul ^ludlJ 

j^tx_A]| (Jiill ^a A^jLujj auA \ Ajs Sj j-aII 3J^L1a3I (JLl 3V1 (jts ^ I^£^-a <J j\^x>\I IjI 

<xukll ajiA oV ^ 4_xukl! 6 ^a (jli lj£ j>a (jt^ lil LaI t 25°C ^ ^ **** Jji^» ci=^ £y* A + =35x10 3 S.m 2 .mol 1 

H^O 

^A-A-A ^2-g-3 V La JJLA-A (Jjl^k^A (J^l (j-A Cl lJjud^ 

Vcj 

Jj]| cic. ^ca!i]| ^CliLudj ^ 1 ^ Ai2)Lt]| ^j-A 

lxlO -3 x6,2xl0 -3 


V= 1 L= 10“ 3 m 3 ui^'e- ‘ x.= 


eq A + +A 

H.O C 2 H 5 COO 


X e,=- 


= 1,6x10 ~ 4 mol 


38,58x10 


-3 


1,6x10 


-4 


[Hfi*} = [C 2 H£00-} = -L= i 


= 1,6x10 ^mol/L 


[OH~} = 


10 


-14 


10 


-14 


= 6,25xlO _11 mo//Z 


[H 3 0 + ] 1,6x10 


-4 


[ C 2 H 5 COOH ] =C-[H 3 0 + ] = 2 X 1 0“ 3 - 1 , 6 X 1 0“ 4 = 1 , 84 X 1 0“ 3 mol! L : uj^ uj'i^' ^ ^ - 5 


i: 


_ [C 2 H 5 C00~] f x[H 3 0 + ] f _ (l, 6 xl0- 4 ) 2 _ 

r^’ lj r^^Lji i o/i,,ia -3 1 


[ C 2 H 5 COOH ] 


1,84x10 


,4x10 5 : uj'j^ 1 -6 
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